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A SINDA '85 Nodal Heat Transfer Rate Calculation User Subroutine 

Derrick J. Cheston 
NASA Lewis Research Center 
Cleveland, Ohio 44185 


SYMBOLS 


C, thermal capaci tance of node i , 

G * linear conductance between nodes l and j 
757: nonlinear conductance between nodes 1 an j 
Q i impressed heat on node i . ,• 

n. linear energy transfer rate into node 1 
0l lliM " nonlinear energy transfer rate into node 1 
total of all energy into node 1 
T " temperature of node i 


f- mt? 


SUMMARY 

pfto which was developed to compute the 
This paper describes a subrootioeGETQ.hih „ ode within a SINDA 

heat transfer rates through all conductors attach verslon 2 .3 of SINDA 
'85 thermal submodel. The subroutine was _ u K mo del name and node number 

'85. Upon calling GETQ. the user .upplies the ^“^^tu^ned heat 
which the heat transfer rate computation Is d _ source and corn- 

transfer rate values are broken down into linear, nonlinear. 

bined heat loads. 


INTRODUCTION 

SINDA '85 has many powerful subroutines and “**^*® S ^^heiriourc^values 
user to access temperature, capacitance, conductance > a " variables to 

associated with thermal models The *1111*1 to variables 

affect the solution is an invaluable attribute of SINDA B5. 

Often, however a user needs the g^s^broutinrLibrary includes 

which C perform t "energy selected nodes. The usefulness is 
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limited by the fact the computed heat transfer rate information is output to a 
file, and thus is not accessible during execution. If a user wants to access 
the heat transfer rate values they must be calculated by logic input by the 
user. The user must calculate the temperature difference between nodes and 
multiply that value by the conductance between those nodes. An increasing 

number of conductors attached required a disproportionate increase in logic 
required. 

The user subroutine GETQ, described herein, automated the procedure described 
above. GETQ computes and returns the value of the sum of energy transfer 
rates into a node. 


GETQ FUNCTIONAL DESCRIPTION 

The subroutine GETQ was written to compute and return the value of the sum of 
the energy transfer rates to a given node. The finite difference form of the 
energy equation used by SINDA '85 is shown below: 


Ci 


dT, 

dt 



{ GylTj-Tj * 


( 1 ) 


The right hand side of Equation 1 consists of three terms which are described 
as source, linear, and nonlinear terms. The source term, Q A represents the 
impressed heat load onto the node. The linear term, Q 4 lln#ar represents the 
sum of the linear heat transfer rate into the node through all linear conduc- 
tors. The term Q A ncm iin««r represents the nonlinear heat transfer rate into the 
node through all radiation conductors. The expressions for the linear and 
nonlinear terms are shown below in equations (2) and (3) respectively: 


0W-£ {G iJ [r J- r i ]) < 2 > 

< 3 > 


The GETQ subroutine returns the values of Q it Q A Un ., r , Q* nonUn .» r *nd the sum 
of these three values, Q* ttan . 
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GETQ USAGE INSTRUCTIONS 


The version of GETQ presented 

tine. It could, with proper modifies . person responsible for 

£SS£ or Batncalnlng SI^A'85 It th. u»er-. .It. Bbould b. c.nt.ct.d t. 
perform this service. 


Location of Subroutine 


, . geto subroutine should be included in the user s 

utlli... GETQ b., b..„ l»cl»d.d .. Appendix 


B. 

If this subroutine will be used often, the user may 
INCLUDE macroinstruction to simplify reuse. 


wish to use the SINDA'85 


Location of Call Statement 

3\r.££r 

rate values will represent more rea -i ftrA t-lon for the call to GETQ is in 

££■£=£ tr — 

analysis. 


How to Call GETQ 


The call statement to GETQ requires six arguments. The a^tra nsfe /rate”** 
are inputs , the remaining four are returned computed heat transf 

values . 

In order, the arguments to GETQ ! 

submodel name for the n ° ‘ 0 ' real variable for storing Qj. un.ar'* 4) 

actual (user assigned) node number 3) • real var ^ 6) a variable 

a variable for storing Qi nonlinear* ^ 
for storing QLIN-KJRAD+QSRC . 

The user may use any properly defined variable names as arguments in the call 
statement . 


DEMONSTRATION OF USE 


£ 5rr.^AW“-“.-ras. 


problem description. 
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Sample Problem Description 


A 1 kilogram mass aluminum is heated at a rate of 100 Watts. The exterior 
surface of the mass has an area of .01 m 2 , an emissivity of .5 and a convec- 
tion coefficient of 10 W/m z -K. Assuming a specific heat of 900 J/kg-K, find 
the heat loss to the environment via radiation and convection separately 
during the first 30 minutes of heating. Assume the temperature is uniform 
throughout the mass and that the initial temperature is 100 C. See Figure 1. 


radiation^ 

>9 Sink Temperature 
100 C (Node 99) 

100 

X 


watts 

(Nodal) 

convection 





Figure 1. Schematic of Sample Problem 


Sample Problem Input File 

A SINDA '85 model of the above problem has been included as Appendix B. 

The model has a call statement to GETQ in the OUTPUT logic block. 

Since the desired output is the heat loss to the environment via convection 
and radiation, the boundary node was chosen as the argument to pass to the 
GETQ subroutine. For this example, either of the two nodes would be suitable 
candidates. If, however, the mass were composed of N nodes attached to the 
boundary node, the boundary node would be the obvious choice of arguments to 
GETQ. The other option would be to make N calls to GETQ to get the same 
information. 

Once the values of Q l UMir , Q i _B 0n iin.«r . Qi. and Qi.™ are returned, the user can 
use them as desired. ” In this "case, the values are printed to a user file. 

The user file has been included as Appendix C. 

To further illustrate the benefits of this subroutine over the SINDA' 85 
Library Subroutines, N0DMAP was also called from the OUTPUT logic block. 

NODMAP is one of the many Library Subroutines supplied with SINDA '85. The 
output from the NODMAP subroutine has been included as Appendix D. 
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USAGE CAUTIONS 


One Way Conductors 

- „„„ l„ S1NDA'85 Kd.lt «. often ceuae. of "ENERGY STABLE BUT 
One-way conductors in S1NDA oo ■ nrocessor These messages 

OMBALANCED- caution “!f*s?5l>A*”s M account for the energy flowing out of a 
indicate an inability of attached The GETQ Subroutine has the sane 

node that has a one-way conduct «•«. »ched . ^ ac £l t8 for the energy 

^“gTth. one-way ”nductors _ which have nod. I a. the OownstreK node. 


Using GETQ with DRPHOD 

If a user desires to drop a 

Subroutine, DRPMOD, may be calle . conductors which were attached 

DRPHOD causes the submodel to be ^ropp, y d 8ubBode i s will remain 

SKT5 value, of the 

dormant model . 
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Appendix A - GETQ User Subroutine 


c« 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

F 

F 

F 

F 




SUBROUTINE GETQ(SUBH)L, NODEA, QL IN, QRAD,QSRC, SLUG) C 

C 

AUTHOR: DERRICK CHESTON c 

VERSION: 1.0 c 

CREATED: OCTOBER 3, 1991 c 

UPDATED: AUGUST 15, 1992 c 


FUNCTION: THE SUBROUTINE COMPUTES THE HEAT TRANSFERRED TO A SPECIFIED NODE C 
FROM ALL ATTACHED NODES IN THE CURRENTLY BUILT MODEL, THROUGH C 

ALL CURRENTLY BUILT CONDUCTORS. IT IS TYPICALLY USED TO COMPUTE C 
THE DISTRIBUTION OF HEAT FLOW INTO BOUNDARY NODES. C 

C 

ARGUMENTS: SUBWL * THE NAME OF THE SUBMODEL (CHARACTER) C 

NOOEA - THE ACTUAL NODE NUMBER FOR WHICH HEAT FLOW IS TO BE C 
COMPUTED (INTEGER) C 

GLIN - RETURNED VALUE OF LINEAR MEAT TRANSFER INTO NOOE (REAL)C 
QRAD - RETURNED VALUE OF NONLINEAR HEAT TRANSFER INTO NODE C 
(REAL) C 

QSRC - RETURNED VALUE OF IMPRESSED HEAT LOAD INTO NODE (REAL) C 
SUMO - SUM OF ABOVE THREE VALUES (REAL) C 

C 

CALLING: THIS ROUTINE SHOULD BE CALLED FROM VARIABLES 2 OR OUTPUT CALLS C 

— -C 


SUBROUTINE GETQ < SUBMD L, NODEA ,QL IN, GRAD, QSRC, SUMO) 
CALL COMMON 
CHARACTER SUBWL* (*) 

REAL *8 QRAD,QL!N,OSRC,$UMQ 
INTEGER NODEA,GOFFST 


FIND RELATIVE NODE NUN8ER, NREL FOR NODEA 
******************************************* 

CALL NODTRN(SUBMDL, NODEA, NREL) 


^♦♦•••♦• • •• • •♦*»*»«*»****»*»**«*»*»»**»**»**«***»***»**C 

C FIND LOCATION OF FIRST LINEAR CONDUCTOR C 

C ATTACHED TO NODEA C 

£••#*•••••••*•**•*••••******•*••*********•••••••••*****0 

F GOFFST*0 

F DO 10 1«1, NREL-1 

F GOFFST*GOFFST+NLIN( I )+NRAD( I ) 


F 10 CONTINUE 


£********************************************•*******•*£ 
c INITIALIZE RETURN VARIABLES TO ZERO C 

£******«•*• **#***********«*********•*••***«*•*«•*••••*•£ 
F GLIN«0.0 

F QRAD*0.0 

F SUMQ*0.0 




i********************************C 


c FOR EACH LINEAR CONDUCTOR ATTACHED TO NODEA C 
C FIND THE CONDUCTANCE VALUE, GAB C 
C FIND THE TEMPERATURE AT THE END, TB C 
C COMPUTE THE HEAT FLOW THROUGH CONDUCTOR, DO C 
C INCREASE THE QLIN BY DQ C 
C NEXT CONDUCTOR C 




F DO 20 I«1,NLIN(NREL> 

F GAB*G(PG(GOFFST+I ) ) 

F TB*T(PT (GOFFST-M ) ) 

F DG-GAB*(TB~T(NREL)) 

F QLIN*OLIM+OQ 

F 20 CONTINUE 


£**********•*****#*****•***••**•***••*********•********£ 
C FIND LOCATION OF FIRST NONLINEAR CONDUCTOR C 

C ATTACHED TO NODEA C 

g***********«****************************************** c 

F GOFFST*GOFFST+NLIN(NREL) 
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rtMM . M .««.««*«*‘**‘*''***‘**‘‘**‘***‘********** c 
C FOR EACH NONLINEAR CONDUCTOR ATTACHED TO NCDEA C 

p FIND THE CONDUCTANCE VALUE, GAB ® 

r FIND THE TEMPERATURE AT THE END, TB C 

r COMPUTE THE HEAT FLOW THROUGH CONDUCTOR, DO C 

c INCREASE THE ORAD BY DO “ 

C NEXT CONDUCTOR 

£*»»»*****»»«•»******♦****** 

F DO 30 I-I.NRAD(NREL) 

F GAB-G(PG(GOFFST+I)> 

F I5SSKS?K*«}!-ABS2RO)***.0 - (T(NREL) -ABSZRO>"4.0> 

F QRAD-QRAD+OQ 

F 30 CONTINUE 

********************************* C 

c ^ . i com pu te 

F QSRC>0(NREL) 

c »«*^, tt .«.».«»*****‘*«'***‘““ M, *'‘***** M J 

C COMPUTE OSUM ■ OLIN ♦ 0SRC * 1 S^.***...**.****p 

£»•*••••••*••»********************** 

F $UMO»OLIN+ORAD*OSRC 

END 
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Appendix B - SINDA '85 Model for Sample Problem 


HEADER OPTIONS DATA 

TITLE SAMPLE PROSLEN DEMONSTRATING GETQ 
OUTPUT *GDOT. OUT 
ONAPaQDOT .MAP 
HEADER NODE DATA, SLOCK 
1 f 100., 1.*900. 

- 99 , 100 ., 1.0 
HEADER SOURCE DATA, SLOCK 
1 , 100 . 

HEADER CONDUCTOR DATA, SLOCK 

-1, 1, 99, .01*. 5 S RADIATION CONDUCTOR AREA*ENIS 

2, 1, 99, .01*10. S CONVECTION CONDUCTOR AREA*CONVECTION COEFFICIENT 

HEADER USER DATA 6L0BAL 

OAPPLY-1.0 S VARIABLE FOR STORING IIMESSED HEAT RATE 

QC0NV*1.0 $ VARIABLE FOR STORING CONVECTION NEAT TRANSFER RATE 

ONLIN«1.0 S VARIABLE FOR STORING RADIATION NEAT TRANSFER RATE 
QTOTL*1 .0 S VARIABLE FOR STORING TOTAL HEAT TRANSFER RATE 
HEADER CONTROL DATA, GLOBAL 
SIGMA-5. 677BE -8 
ABSZRO--Z73.15 
T INEND-60. *30. 

OUTPUT-30. 

HEADER OPERATIONS DATA 
BUILD ASSBLT, BLOCK 
CALL FUDBCK 

HEADER OUTPUT CALLS, BLOCK 

CALL GETQ( ' BLOCK ' , 99, OCON V , QNL I N , QAPPLY , QTOTL ) 

URITE(71,100) TIMEN/60., QCONV, ONLIN 
100 FOMNAT('TIHE (MINUTES) « ', F10.4,5X, 

♦ 'CONVECTION HEAT LOSS (WATTS)*' ,E12.5,5X # 

♦ 'RADIATION HEAT LOSS (WATTS)*', E12.5) 

CALL HODMAP( 'BLOCK' ,99,1) 

CALL TPRINT('ALL') 

HEADER SUBROUTINE DATA 


S STOP SOLUTION AT 30 MINUTES 
S OUTPUT INTERVAL 30 SECONDS 


C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


SUBROUTINE GETO(SUBM>L, NODEA, OUN, OR AD, OSRC, SIB«> 

AUTHOR: DERRICK CHESTON 
VERSION: 1.0 
CREATED: OCTOBER 3, 1991 
UPDATED: AUGUST 15, 1992 


C 

c 

C 

c 
c 
c 

C 

FUNCTION: THE SUBROUTINE COMPUTES THE HEAT TRANSFERRED TO A SPECIFIED NODE C 
FROM ALL ATTACHED NODES IN THE CURRENTLY BUILT MODEL, THROUGH C 
ALL CURRENTLY BUILT CONDUCTORS. IT IS TYPICALLY USED TO COMPUTE C 
THE DISTRIBUTION OF HEAT FLOW INTO BOUNDARY NODES. C 

C 

ARGUMENTS: SUBMIL - THE NAME OF THE SUBMODEL (CHARACTER) C 

NODEA - THE ACTUAL NODE NUMBER FOR WHICH HEAT FLOW IS TO BE C 
COMPUTED (INTEGER) C 

QLIN - RETURNED VALUE OF LINEAR HEAT TRANSFER INTO NODE (REAL)C 
BRAD - RETURNED VALUE OF NONUNEAR HEAT TRANSFER INTO NODE C 
(REAL) C 

OSRC - RETURNED VALUE OF IMPRESSED NEAT LOAD INTO NODE (REAL) C 
SUMO - SUM OF ABOVE THREE VALUES (REAL) C 

C 

CALLING: TNIS ROUTINE SHOULD BE CALLED FROM VARIABLES 2 OR OUTPUT CALLS C 


F SUBROUTINE CETQ(SUBHDl, NODEA, QtIN,ORAD, OSRC, SUMO) 

CALL CQMtON 

F CHARACTER SUBNDL*(*) 

F REAL*8 QftAD,OLlN,Q$RC,SUHQ 

F INTEGER NODEA, GOFFST 


C FIND RELATIVE NODE NUMBER, NREL FOR NODEA C 

F CALL NODTRN( SUNK) L, NODEA, NREL) 


C FIND LOCATION OF FIRST LINEAR CONDUCTOR C 

C ATTACHED TO NOOEA C 
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F GOFFST-O 

F DO 10 1-1. NREL-1 

F GOFFST-GOFFST*NLIN<I)«NRAD(I) 

F 10 CONTINUE 

j««^«.«h**m*«.«*«*««*««************* m ***i: 
c WIT I ALICE RETURN 

F OLW-0.0 

F ONAD-O.O 

F IN4.0 


************************* ******C 

c FOR EACH LINEAR CONDUCTOR ATTACHED TO NODEA C 

C FIND THE CONDUCTANCE VALIA, GAR C 

C FIND THE TEMPERATURE AT THE END, TD C 

C COMPUTE THE HEAT FLOW THROUGH CONDUCTOR, DO C 

c INCREASE THE OLIN NT DO C 

C NEXT CONDUCTOR * 

g -t t t—— ——♦*«•+«**— ****************** ^* * c 

F DO 20 I-I.HLIN(NREL) 

F 0AB-0(PG(00FFST*D) 

F TD-T(PT(00FFST*I)> 

F 0O-GAI*(TB-T(HREL)) 

F QLIN-OLIIHOQ 

F 20 CONTINUE 

r*********—*****-*************************************^ 

C FIND LOCATION OF FIRST NONLINEAR CONDUCTOR C 

^**«************************************************** c 
F DOFFST-GOFFST*NLIN(HREL) 

^ FOR EACH NONLINEAR CONDUCTOR ATTACHED TO NODEA C 

C FIND THE CONDUCTANCE VALUE, CAB C 

C FIND THE TEMPERATURE AT THE END, TB C 

C COMPUTE THE HEAT FLOW THROUGH CONDUCTOR, DO C 

C INCREASE THE ORAD BY DO C 

r me xt C O N D UCTOR ^ 

^•.•**^***S**^************************************ c 

F DO 30 I-I.HRAD(HREL) 

F CAB-G(PG(GOFFST*D) 

F DO-GAB*S IGMA* ( ( TB- ABSZR0)**4 . 0 - (T(NREL) -ABSZRO)**4.0) 

F ORAD-ORAD+OQ 

F 30 CONTINUE 


COMPUTE IMPRESSED HEAT LOAD ON NODEA, QSRC C 
OSRC-Q(HREl) 


C 

C COMPUTE OSUM ■ RUN ♦ QSRC ♦ QRAD 

>>•••*•• »*•■***•* ******* ************** ** >flf **C 
f «jmq-qlin*draikqsrc 

END 

END OF DATA 
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Appendix C - GETQ Output from Sample Problem 


TINE (MINUTES) ■ 0.0000 CONVECTION HEAT LOSS (UATTS)- 0.000006*00 
TINE (NINUTES) ■ 0.5000 CONVECTION HEAT LOSS (UATTS)- 0.332446*00 
TINE (NINUTES) • 1.0000 CONVECTION HEAT LOSS (UATTS)- 0.66311 £+00 
TINE (NINUTES) - 1.5000 CONVECTION HEAT LOSS (WATTS)- 0.992006*00 
TINE (NINUTES) - 2.0000 CONVECTION HEAT LOSS (UATTS)- 0.13191E+01 
TINE (NINUTES) ■ 2.5000 CONVECTION HEAT LOSS (UATTS)- 0.164446*01 
TINE (NINUTES) - 3.0000 CONVECTION HEAT LOSS (UATTS)- 0.196796*01 
TINE (NINUTES) - 3.5000 CONVECTION HEAT LOSS (UATTS)- 0.228966*01 
TINE (NINUTES) « 4.0000 CONVECTION HEAT LOSS (UATTS)- 0.26094E«01 
TINE (NINUTES) - 4.5000 CONVECTION HEAT LOSS (UATTS)- 0.292746*01 
TINE (NINUTES) « 5.0000 CONVECTION HEAT LOSS (UATTS)- 0.32436E«01 
TINE (NINUTES) > 5.5000 CONVECTION HEAT LOSS (UATTS)- 0.35580E*01 
TINE (NINUTES) « 6.0000 CONVECTION HEAT LOSS (UATTS)- 0.387046*01 
TINE (NINUTES) « 6.5000 CONVECTION HEAT LOSS (UATTS)- 0.418116*01 
TINE (NINUTES) > 7.0000 CONVECTION HEAT LOSS (UATTS)- 0.448086*01 
TINE (NINUTES) - 7.5000 CONVECTION HEAT LOSS (UATTS)- 0.479676*01 
TINE (NINUTES) - 8.0000 CONVECTION NEAT LOSS (UATTS)- 0.510176*01 
TINE (NINUTES) - 8.5000 CONVECTION HEAT LOSS (UATTS)- 0.54048E*01 
TINE (NINUTES) - 9.0000 CONVECTION HEAT LOSS (UATTS)- 0.57D40E«01 
TINE (NINUTES) - 9.5000 CONVECTION HEAT LOSS (UATTS)- 0.600526*01 
TINE (NINUTES) - 10.0000 CONVECTION HEAT LOSS (UATTS)- 0.630266*01 
TINE (NINUTES) - 10.5000 CONVECTION HEAT LOSS (UATTS)- 0.65981E*01 
TINE (NINUTES) - 11.0000 CONVECTION HEAT LOSS (UATTS)- 0.68916E«01 
TINE (NINUTES) - 11.5000 CONVECTION NEAT LOSS (UATTS)- 0.71832E*01 
TINE (NINUTES) - 12.0000 CONVECTION HEAT LOSS (UATTS)- 0.747296*01 
TINE (NINUTES) - 12.5000 CONVECTION HEAT LOSS (UATTS)- 0.776066*01 
TINE (NINUTES) « 13.0000 CONVECTION HEAT LOSS (UATTS)- 0.804646*01 
TINE (NINUTES) - 13.5000 CONVECTION HEAT LOSS (UATTS)- 0.833026*01 
TINE (NINUTES) - 14.0000 CONVECTION HEAT LOSS (UATTS)- 0.861206*01 
TINE (NINUTES) - 14.5000 CONVECTION HEAT LOSS (UATTS)- 0.8S919E«01 
TINE (NINUTES) > 15.0000 CONVECTION HEAT LOSS (UATTS)- 0.916986*01 
TINE (NINUTES) - 15.5000 CONVECTION HEAT LOSS (UATTS)- 0.944586*01 
TINE (NINUTES) > 16.0000 CONVECTION HEAT LOSS (UATTS)- 0.971976*31 
TINE (NINUTES) - 16.5000 CONVECTION HEAT LOSS (UATTS)- 0.999176*01 
TINE (NINUTES) - 17.0000 CONVECTION HEAT LOSS (UATTS)- 0.10262E*02 
TINE (NINUTES) - 17.5000 CONVECTION HEAT LOSS (UATTS)- 0.10530E*02 
TINE (NINUTES) - 18.0000 CONVECTION HEAT LOSS (UATTS)- 0.10796E*02 
TINE (NINUTES) - 18.5000 CONVECTION HEAT LOSS (UATTS)- 0.11060E*02 
TINE (NINUTES) - 19.0000 CONVECTION HEAT LOSS (UATTS)- 0.11322E*02 
TINE (NINUTES) « 19.5000 CONVECTION HEAT LOSS (UATTS)- 0.115826*02 
TINE (NINUTES) - 20.0000 CONVECTION HEAT LOSS (UATTS)- 0.118406*02 
TINE (NINUTES) > 20.5000 CONVECTION HEAT LOSS (UATTS)- 0.120966*02 
TINE (NINUTES) - 21.0000 CONVECTION HEAT LOSS (UATTS)- 0.123506*02 
TINE (NINUTES) - 21.5000 CONVECTION HEAT LOSS (UATTS)- 0.12601E*02 
TINE (NINUTES) - 22.0000 CONVECTION HEAT LOSS (UATTS)- 0.12851E*02 
TINE (NINUTES) > 22.5000 CONVECTION HEAT LOSS (UATTS)- 0.13099E*02 
TINE (NINUTES) - 23.0000 CONVECTION HEAT LOSS (UATTS)- 0.13345E*02 
TINE (NINUTES) - 23.5000 CONVECTION HEAT LOSS (UATTS)- 0.13589E*02 
TINE (NINUTES) ■ 24.0000 CONVECTION HEAT LOSS (UATTS)- 0.13831E*02 
TINE (NINUTES) - 24.5000 CONVECTION HEAT LOSS (UATTS)- 0.14071E*02 
TINE (NINUTES) - 25.0000 CONVECTION HEAT LOSS (UATTS)- 0.143086*02 
TINE (NINUTES) - 25.5000 CONVECTION HEAT LOSS (UATTS)- 0.145446*02 
TINE (NINUTES) - 26.0000 CONVECTION HEAT LOSS (UATTS)- 0.14778E*02 
TINE (NINUTES) ■ 26.5000 CONVECTION HEAT LOSS (UATTS)- 0.150106*02 
TINE (NINUTES) « 27.0000 CONVECTION HEAT LOSS (UATTS)- 0.15239E*02 
TINE (NINUTES) « 27.5000 CONVECTION HEAT LOSS (UATTS)- 0.154676*02 
TINE (NINUTES) « 28.0000 CONVECTION HEAT LOSS (UATTS)* 0.156936*02 
TINE (NINUTES) > 28.5000 CONVECTION HEAT LOSS (UATTS)- 0.15916E*02 
TINE (NINUTES) - 29.0000 CONVECTION HEAT LOSS (UATTS)- 0.16138E*02 
TINE (NINUTES) - 29.5000 CONVECTION HEAT LOSS (UATTS)- 0.16358E*02 
TINE (NINUTES) « 30.0000 CONVECTION HEAT LOSS (UATTS)- 0.16575E*02 


RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION NEAT LOSS 
RADIATION NEAT LOSS 
RADIATION NEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION NEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADImTION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 
RADIATION HEAT LOSS 


(UATTS)- 0.000006*00 
(UATTS)- 0.198786*00 
(UATTS)- 0.401806*00 
(UATTS)- 0.609056*00 
(UATTS)- 0.82053E+00 
(UATTS)- 0.103636*01 
(UATTS)- 0.125626*01 
( UATTS)- 0.148046*01 
(UATTS)- 0.170876*01 
(UATTS)- 0.194136*01 
(UATTS)- 0.217816*01 
(UATTS)- 0.241906*01 
(UATTS)- 0.266416*01 
(UATTS)- 0.291336*01 
(UATTS)- 0.31666E*O1 
(UATTS)- 0.342416*01 
(UATTS)- 0.36855E*01 
(UATTS)- 0.395106*01 
(UATTS)- 0.42205E*01 
(UATTS)- 0.44939E*01 
(UATTS)- 0.477136*01 
(UATTS)- 0.505266*01 
(UATTS)- 0.533776*01 
(UATTS)- 0.56266E*01 
(UATTS)- 0.59193E*01 
(UATTS)- 0.621566*01 
(UATTS)- 0.651576*01 
(UATTS)- 0.681936*01 
(UATTS)- 0.71265E*01 
(UATTS)- 0.74372E+01 
(UATTS)- 0.77514E*01 
(UATTS)- 0.806906*01 
(UATTS)- 0.838996*01 
(UATTS)- 0.871406*01 
(UATTS)- 0.904146*01 
(UATTS)- 0.9371 9E*01 
(UATTS)- 0.970556*01 
(UATTS)- 0.100426*02 
(UATTS)- 0.10382E*02 
(UATTS)- 0.107246*02 
(UATTS)- 0.11069E*02 
(UATTS)- 0.114176*02 
(UATTS)- 0.117686*02 
(UATTS)- 0.121216*02 
(UATTS)- 0.124766*02 
(UATTS)- 0.128346*02 
(UATTS)- 0.13!95E*02 
(UATTS)- 0.135586*02 
(UATTS)- 0.139226*02 
(UATTS)- 0.142896*02 
(UATTS)- 0.146586*02 
(UATTS)- 0.150296*02 
(UATTS)- 0.154026*02 
(UATTS)- 0.157766*02 
(UATTS)- 0.161526*02 
(UATTS)- 0.16530E*02 
(UATTS)- 0.16909E*02 
(UATTS)- 0.17290E*02 
(UAHS)- 0.176726*02 
(UATTS)- 0.18055E*02 
(UATTS)- 0.184406*02 
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Appendix D - NODMAP Output from Sample Problem 


A WAP OF INPUT 
THE PARAMETERS OF NCOE HOCK 


MODE BLOCK 99 (INTERNAL 2) 


99 ARE: 


TEMPERATURE “ 1®°!°°° /cucbrY/DEG) 

"" SS^X^"!S3t 


NOOE 

INPUT 

BLOCK 

BLOCK 


CONDUCTOR __ 

(INTERNAL) INPUT (INTERNAL) TYPE 


1( n 

1( D 


2 ( 1) LINEAR 

1 ( 2) RAD I AT 


THE ADJOINING NODES TO BODE BLOCK 


99 ARE: 


CONDUCTOR 

VALUE 


* OF * OF NEAT TRANSFER RATE 

TYPE TOTAL (ENERGY/TIME) 


0.100000 100.0 47.3 

S.000000E-03 100.0 52.7 


14.5753 

18.4397 


TEMPERATURE OF 

adjoining node 

265.753 

265.753 


THE TOTALS ON NODE BLOCK 


99 ARE: 


LINEAR HEAT TRANSFER (COHDUCTION/CONVECTIOH)... 

RADIATION HEAT TRANSFER 

HEAT SOURCE/SINKS APPLIED * 


16.5753 

18.4397 

O.OOOOOOE+OO 


EFFECTIVE ERH TEMPERATURE 


35.0150 (ENERGY/TIME) 
265.753 
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